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i.e. the first followed by the second, or the transformation (6), may be written Z(v2)Z(v1). We know that any Z(v) leaves invariant the quadratic expression
and can therefore be considered as a rotation in the four-dimensional world. 'But it is not the most general rotation, since it does not include the rotation round the time-axis, i.e. a rotation of the space-framework, or an equivalent rotation of the three-dimensional vectors. If any transformation Z(v) is followed by such a rotation of r', which does not change the value of r'2 = #'-+/- +s"~, then tin: above quadratic expression will, obviously, continue to be an invariant. Let 12 be a purely rotating operator, or what Oibbs* called a 'versor,' i.e. such a linear vector operator that, for any vector E,
Then the amplified or, as it is sometimes called, tne general Lorentss transformation will be given by
r' = ft [)r - vy/J,
Since ft involves three scalar data, viz. one for its angle and two for its axis, Z(v, ft) will be a six-parametric transformation. Thus, the above symbol Z(v) of the special Lorentz transformation stands for Z(v, i). Notice that the scalar product of two vectors, e& (vr), is not changed at all by a pure space-rotation. This is the reason that ft does not enter into the expression for /', and would not enter into it even if the rotation preceded the special Lorente transformation.
Let us now return to our Z(v2)Z(v1), as given by the formulae (6).
We have seen in the last chapter that, if the velocities v, and v., are parallel to one another, the resultant transformation is again a special Lorentz transformation, i.e.
where v || vx || v2.   Now, it can easily be shown that this is the ca.se
only for Vj || V2.
*J. Willard Gibbs, Scientific Papers, Vol.  II.  p. 64.